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(54) Network application decentralized execution system 



(57) A network application decentralized execution 
system (10) includes a network application server (100), 
a first terminal equipment (110) and a second terminal 
equipment (1 20). Each of the first and second temiinal 
equipments (110, 120) includes a detection section 



(114) for detecting a variation of a connection state of 
the terminal equipment (110, 120), a control section 

(115) for controlling the connection state, and a plug-In 
section (113, 117) for plugging In an application execu- 
tion request downloaded from a network application 
server (100). 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to a network ap- 
plication decentralized execution system wherein a net- 
work application developed for a centralized switched 
network can be applied to a decentralized switched net- io 
work. 

Description of the Related Art 

[0002] A system which provides an application pro- i5 
gramming Interface (API) which at)stracts and utilizes 
network controlling functions of a switching system is 
called open API of a network and serves as a platform 
for providing network service applications which make 
use of intra-network communication resources such as 20 
a switched network, a media storage and synthesis 
trunk and a multi-point conference control trunk. 
[0003] Recently, such corporate bodies as the JAIN 
and the Parlay which standardize a set of such APIs as 
mentioned above have been organized, and a network 25 
application developed based on an API standardized by 
any of such corporate bodies can be utilized commonly 
between various switching systems of different imple- 
mentation forms for which the API is ready. Thus, such 
network applications are generally useful for reduction 
of the period of development of a network application. 
[0004] An interface between execution environments 
of an application described in an existing network API 
such as the JAIN or the Parlay and a switching system 
is conventionally implemented by connection between 
a sen/er which executes the application and a control 
apparatus in an exchange. This makes it possible to per- 
form detection of an event and a controlling operation 
from the application in response to a connection call 
managed in the control apparatus in the exchange. 
[0005] The API set includes seven APIs given below 
in accordance with individual functions: 

1. Event collection type API 

2. State collection type API 

3. Connection destination control type API 

4. User interaction type API 

5. Database accessing type API 

6. Process calling type API 

7. Process ending type API 

[0006] A network application can be constructed by a 
suitable combination of the APIs given above. 
[0007] Meanwhile, a voice over Internet protocol 
(VoIP) network which is a switching service network In 
which the Internet protocol is used has been constructed 
recently, and the architecture for switched network con- 
trol has begun to vary fundamentally. 



[0008] In the VoIP network, each terminal equipment 
has a call state holding function and a mutual connection 
function incorporated therein so that it can establish a 
connection directly to another terminal equipment of the 
other party without intervention of an exchange using 
connection destination address Information acquired 
from a directory sen/er. 

[0009] Such decentralized connection control as just 
described can significantly reduce the load to a server 
necessary for a switching network service. 
[0010] However, a function module corresponding to 
the control apparatus of an exchange which is a desti- 
nation of connection of a network application described 
above is decentralized and eliminated. In particular, 
communication in decentralized connection control Is 
performed without intervention of an exchange, and 
therefore, application execution environments (refer to 
description hereinafter given with reference to FIG. 7) 
cannot control communication. Therefore, there Is a 
problem that a network application developed for a cen- 
tralized switched network cannot be applied to a decen- 
tralized switched network. 

SUMMARY OF THE INVENTION 

[0011] It is an object of the present invention to pro- 
vide a network application decentralized execution sys- 
tem which allows a network application developed for a 
centralized switched network to be applied to a decen- 
tralized switched network. 

[0012] In order to attain the object described above, 
according to an aspect of the present invention, there Is 
provided anetwork application decentralized execution 
system which allows application of a network application 
developed for a concentrated switched network to a de- 
centralized switched network, comprising anetwork ap- 
plication server, and a terminal equipment Including 
connection state variation detection means for detecting 
a variation of a connection state of the terminal equip- 
ment, connection state control means for controlling the 
connection state of the terminal equipment, and plug-In 
means for plugging in an application execution script 
downloaded from the network application server. 
[0013] Preferably, the network application decentral- 
ized execution system further comprises a database, 
and wherein the plug-In means records time for which 
the application execution script Is executed Into the da- 
tabase. 

[0014] According to another aspect of the present in- 
vention, there is provided a network application decen- 
tralized execution system which allows application of a 
network application developed for a concentrated 
switched network to a decentralized switched network, 
comprising a network application server, and a tenninal 
equipment, the network application server Including an 
application storage section for storing an application ex- 
ecution script for a concentrated switched network, a 
subscriber Information storage section for storing con-e- 
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spending relationships between subscril^ers and net- 
work applications used by the subscribers, a subscriber/ 
application information management section for manag- 
ing the application storage section and the subscriber 
information storage section, andadatatransmlssion/l'e- 5 
ception section for exchanging data with the terminal 
equipment, the terminal equipment including an appli- 
cation storage section for storing the application execu- 
tion script downloaded from the networic application 
server, an application control section for executing a net- io 
wori< application and managing the application storage 
section, a state variation detection section for supervis- 
ing an event designated by the networi< application and 
issuing, if the event occurs, a notification of the occur- 
rence of the event to the application control section, a 
call state storage section for storing a call state of the 
terminal equipment and another terminal equipment of 
the other party of the communication, a connection state 
control section for managing the call state storage sec- 
tion, and a data transmisslonA'eceptlon section for ex- 
changing data with the terminal equipment of the other 
party and the network application server. 
[0015] According to a further aspect of the present In- 
vention, there is provided a network application decen- 
tralized execution system which allows application of a 
networtc application developed for a concentrated 
switched network to a decentralized switched network, 
comprising a networi< application server, a tenninal 
equipment, and a database connected to the terminal 
equipment, the network application sen/er including an 
application storage section for storing an application ex- 
ecution script for a concentrated switched network, a 
subscriber information storage section for storing con-e- 
sponding relationships between subscribers and net- 
work applications used by the subscribers, a subscriber/ 
application information management section for manag- 
ing the application storage section and the subscriber 
infomiation storage section, and a data transmission/i-e- 
ception section for exchanging data with the terminal 
equipment, the terminal equipment Including an appli- 
cation storage section for storing the application execu- 
tion script downloaded from the network application 
server, an application control section for executing a net- 
wori( application and managing the application storage 
section, a state variation detection section for supervis- 
ing an event designated by the network application and 
issuing, if the event occurs, a notification of the occur- 
rence of the event to the application control section, a 
call state storage section for storing a call state of the 
tenninal equipment and another terminal equipment of 
the other party of the comm unication. a connection state 
control section for managing the call state storage sec- 
tion, and a data transmission/reception section for ex- 
changing data with the tenninal equipment of the other 
party and the network application sen/er, the database 
being connected to the data transmission/l-eception sec- 
tion of the tenninal equipment. 
[0016] In the network application decentralized exe- 



cution systems according to the second and third as- 
pects of the present invention, the application control 
section may include and use an application program- 
ming interface for a concentrated switched network to 
control the call state storage section and the connection 
state control section. 

[0017] The application control section may have, as 
a function of the application programming Interface. 

(1) a function of detecting an event and issuing a 
notification of the occurrence of the event to the ap- 
plication execution script; 

(2) a function of causing the application execution 
script to place the terminal equipment into a con- 
nection state and a communication state; 

(3) a function of causing the application execution 
script to control the connection state of the terminal 
equipment; 

(4) a function of causing the application execution 
script to interact with a user through the terminal 
equipment; 

(5) a function of causing the application execution 
script to access the networi< application server; 

(6) a function of causing the application execution 
script to call a process of a concentrated sender; or 

(7) a function of ending an execution state of the 
application execution script. 

[0018] In the network application decentralized exe- 
cution system according to the third aspect of the 
present invention, the application control section may 
write a period of time within which the application exe- 
cution script is executed into the database. 
[001 9] According to a still further aspect of the present 
invention, there is provided a terminal equipment which 
cooperates with a network application server to form a 
networi< application decentralized execution system 
which allows application of a network application devel- 
oped for a concentrated switched networi^ to a decen- 
tralized switched networi^, comprising connection state 
variation detection means for detecting a variation of a 
connection state of the terminal equipment, connection 
state control means for controlling the connection state 
of the terminal equipment, and plug-in means for plug- 
ging in an application execution script downloaded from 
the networi^ application server. 
[0020] According to a yet further aspect of the present 
invention, there is provided a terminal equipment which 
cooperates with a network application server to form a 
networt< application decentralized execution system 
which allows application of a network application devel- 
oped for a concentrated switched networt^ to a decen- 
tralized switched network, comprising an application 
storage section for storing the application execution 
script downloaded from the network application server, 
an application control section for executing a networi( 
application and managing the application storage sec- 
tion, a state variation detection section for supen/ising 
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an event designated by the network application and is- 
suing, if the event occurs, a notification of the occur- 
rence of the event to the application control section, a 
call state storage section for storing a call state of the 
terminal equipment and another terminal equipment of 5 
the other party of the communication, a connection state 
control section for managing the call state storage sec- 
tion, and a data transmission/reception section for ex- 
changing data with the terminal equipment of the other 
party and the network application server. 
[0021 J According to a yet further aspect of the present 
invention, there is provided a terminal equipment which 
cooperates with a network application server and a da- 
tabase to form a network application decentralized ex- 
ecution system which allows application of a network 
application developed for a concentrated switched net- 
work to a decentralized switched network, comprising 
an application storage section for storing the application 
execution script downloaded from the network applica- 
tion server, an application control section for executing 
a network application and managing the application 
storage section, a state variation detection section for 
supen/lsing an event designated by the network appli- 
cation and Issuing, If the event occurs, a notification of 
the occurrence of the event to the application control 
section, a call state storage section for storing a call 
state of the terminal equipment and another terminal 
equipment of the other party of the communication, a 
connection state control section for managing the call 
state storage section, and a data transmisslon/k'eceptlon 
section connected to the database for exchanging data 
with the terminal equipment of the other party and the 
network application server. 

[0022] According to a yet further aspect of the present 
invention, there is provided an execution method of a 
network application for a network application decentral- 
ized execution system which includes a network appli- 
cation server and a terminal equipment and allows ap- 
plication of a network application developed for a con- 
centrated switched network to a decentralized switched 
network, comprising a first step of detecting a variation 
of a connection state between the network application 
server and the terminal equipment, a second step of 
controlling the connection state In response to the vari- 
ation detected by the first step, and a third step of for 
plugging In an application execution script downloaded 
from the network application server. 
[0023] Preferably, the execution method further com- 
prises a step of recording time for which the application 
execution script Is executed. 
[0024] According to a yet further aspect of the present 
invention, there is provided an execution method of a 
network application for a network application decentral- 
ized execution system which includes a networic appli- 
cation sen/er and a terminal equipment and allows ap- 
plication of a network application developed for a con- 
centrated switched network to a decentralized switched 
networi(, comprising a first step of downloading a net- 



woric application from the network application server into 
the temiinal equipment, a second step of setting a first 
trigger for starting up the received network application 
to the terminal equipment, a third step of starting up the 
networic application when the first trigger is fired, and a 
fourth step of ending the execution of the network appli- 
cation when a particular operation is performed. 
[0025] Preferably, the execution method further com- 
prises a step of setting a second trigger for starting up 
a next operation when the first trigger Is fired. 
[0026] Preferably, the execution method further com- 
prises a step of setting an N+1th trigger for starting up 
a next operation when an Nth trigger is fired, N being a 
positive integer greater than 1 . 
[0027] The first step may Include the steps of using, 
when power supply to the terminal equipment is 
switched on, the switching on of the power supply as a 
trigger to start up a network application for allowing se- 
lection from among services which can be used by the 
temiinal equipment, transmitting subscriber identifica- 
tion information from the terminal equipment to the net- 
\Nork application server, preparing a list of network ap- 
plications which can be used by a user of the terminal 
equipment based on the subscriber Identification Infor- 
mation by the network application server and transmit- 
ting the list from the networt< application server to the 
terminal equipment, selecting one of the network appli- 
cations from within the list by the user of the tenninal 
equipment, and downloading the selected network ap- 
plication from the networic application server to the ter- 
minal equipment. 

[0028] Preferably, the execution method further com- 
prises a step of storing the network application down- 
loaded from the network application server into the ter- 
minal equipment. 

[0029] Preferably, the execution method further com- 
prises a step of issuing, when the first trigger is fired, 
before the networic application Is startedup, an inquiry 
from the terminal equipment to a user of the terminal 
equipment regarding whether or not the networic appli- 
cation may be started up. 

[0030] Preferably, execution method further compris- 
es a step of Issuing, when the first trigger is fired, before 
the network application Is started up, an inquiry from the 
terminal equipment to a user of the terminal equipment 
regarding whether or not the network application may 
be started up, and the second trigger or the second to 
N+1th triggers are set only when the user consents to 
starting up of the network application. 
[0031 ] Preferably, the execution method further com- 
prises a step of recording time for which the networic ap- 
plication Is executed. 

[0032] According to a yet further aspect of the present 
invention, there Is provided an operation method for a 
terminal equipment which cooperates with a network 
application sen/er to form a networic application decen- 
tralized execution system which allows application of a 
networt( application developed for a concentrated 
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switched network to a decentralized switched network, 
comprising a first step of detecting a variation of a con- 
nection state between the terminal equipment and the 
network application server, a second step of controlling 
the connection state In response to the variation detect- 
ed by the first step, and a third step of plugging in an 
application execution script downloaded from the net- 
viofk application server. 

[0033] Preferably, the operation method further com- 
prises a step of recording time for which the application 
execution script is executed. 
[0034] According to a yet further aspect of the present 
Invention, there is provided an operation method for a 
terminal equipment which cooperates with a networic 
application server to fomi a network application decen- 
tralized execution systemwhich allows application of a 
networi( application developed for a concentrated 
switched network to a decentralized switched network, 
comprising a first step of downloading a network appli- 
cation from the network application server into the ter- 
minal equipment, a second step of setting a first trigger 
for starting up the received networtc application to the 
terminal equipment, a third step of starting up the net- 
woric application when the first trigger Is fired, and a 
fourth step of ending the execution of the network appli- 
cation when a desired operation is performed. 
[0035] Preferably, the operation method further com- 
prises a step of setting a second trigger for starting up 
a next operation when the first trigger is fired. 
[0036] Preferably, the operation method further com- 
prises a step of setting an N+1th trigger for starting up 
a next operation when an Nth trigger is fired. N being a 
positive integer greater than 1. 
[0037] The first step may Include the steps executed 
by the terminal equipment of using, when power supply 
to the terminal equipment is switched on, the switching 
on of the power supply as a trigger to start up a networi^ 
application for allowing selection from among services 
which can be used by the tenninal equipment, transmit- 
ting subscriber identification information to the network 
application server, receiving a list of network applica- 
tions which can be used by a user of the terminal equip- 
ment prepared based on the subscriber identification in- 
formation by and transmitted from the network applica- 
tion server, and downloading one of the networic appli- 
cations of the list selected by a user of the terminal 
equipment from the networi< application server. 
[0038] Preferably, the operation method further com- 
prises a step of storing the network application down- 
loaded from the network application server Into the ter- 
minal equipment. 

[0039] Preferably, the operation method comprises a 
step of issuing, when the first trigger is fired, before the 
networi^ application is started up. an inquiry to a user of 
the tenninal equipment regarding whether or not the net- 
woric application may be started up. 
[0040] Preferably, the operation method further com- 
prises a step of Issuing, when the first trigger Is fired. 



before the networt< application is started up, an inquiry 
from the terminal equipment to a user of the terminal 
equipment regarding whether or not the networic appli- 
cation may be started up, and the second trigger or the 

5 second to N+1th triggers are set only when the user con- 
sents to starting up of the network application. 
[0041] Preferably, the operation method further com- 
prises a step of recording time for which the networic ap- 
plication is executed. 

10 [0042] As described above, according to the present 
invention, a network application decentralized execu- 
tion system which includes a network application server 
and a terminal equipment and allows application of a 
networic application developed for a concentrated 

15 switched network to a decentralized switched network 
is configured such that the terminal equipment has ex- 
tended functions. 

[0043] More particulariy, the tenninal equipment has 
a function for detecting a variation of a connection state 
20 of the terminal equipment, another function for control- 
ling the connection state of the terminal equipment, and 
a further plug-in function for plugging in an application 
execution script. 

[0044] The application execution script is selected 
25 based on a subscriber contract or a connection destina- 
tion number inputted upon origination of a call and is 
downloaded from a network application server on a net- 
woric. 

[0045] The APIs of the API set described hereinabove 
30 correspond to the functions of the terminal equipment 
as described t)elow. 

[0046] The event collection type API con^esponds to 
the function of the application execution script of detect- 
ing an event and issuing a notification of the occun^ence 
35 of the event to the application execution script. 

[0047] The state collection type API corresponds to 
the function of the application execution script of acquir- 
ing a connection state, a terminal state and a commu- 
nication state. 

40 [0048] The connection destination control type API 
corresponds to the function of the application execution 
script of controlling the connection state of the terminal 
equipment. 

[0049] The user interaction type API corresponds to 
45 the function of the application execution script of inter- 
acting with a user through the terminal equipment. 
[0050] The database accessing type API con^esponds 
to the function of the application execution script of ac- 
cessing a database server 
50 [0051] The process calling type API corresponds to 
the function of the application execution script of calling 
a process of a concentrated server. 
[0052] The process ending type API corresponds to 
the function of the application execution script of ending 
55 an execution state. 

[0053] As described above, according to the present 
invention, a networic application developed for a central- 
ized switched network system can be executed on a de- 
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centralized switched network system, and consequent- 
ly, effective utilization of the service application can be 
promoted while merits of a decentralized system are 
maintained. 

[0054] The above and other objects, features and ad- 
vantages of the present invention will become apparent 
from the following description and the appended claims, 
taken In conjunction with the accompanying drawings In 
which like parts or elements are denoted by like refer- 
ence symbols, 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0055] 

FIG. 1 is a block diagram showing a configuration 
of a network application decentralized execution 
system to which the present invention is applied; 
FIG . 2 is a flow chart illustrating operation of the net- 
work application decentralized execution system of 
FIG. 1; 

FIG, 3 is a block diagram showing a configuration 
of another networit application decentralized exe- 
cution system to which the present Invention is ap- 
plied; 

FIG . 4 is a flow chart illustrating operation of the net- 
work application decentralized execution system of 
FIG. 3; 

FIG. 5 Is a flow chart illustrating operation of a mod- 
ification to the networi( application decentralized ex- 
ecution system of FIG. 3; 

FIG. 6 is a flow chart illustrating operation of another 
modification to the network application decentral- 
ized execution system of FIG. 3; 
FIG. 7 is a block diagram showing a general config- 
uration of a conventional network application exe- 
cution system ; and 

FIG. 8 is a block view showing a general configura- 
tion of a networi( application decentralized execu- 
tion system according to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0056] First, in order to facilitate understanding of the 
present Invention, general configurations of a network 
application decentralized execution system according 
to the present Invention and a networi< application exe- 
cution system disclosed, for example, in Japanese Pat- 
ent Lald-Open No. 239094/1999 as a representative 
one of conventional networi< application execution sys- 
tems are described for comparison. 
[0057] Referring first to FIG. 7, there is shown a con- 
figuration of the conventional networic application exe- 
cution system mentioned above. The networic applica- 
tion execution system shown includes first and second 
temninal equipments 201 and 202, mobile exchanges 
211 and 212 corresponding to the 201 and 202, respec- 



tively, a public network 220 for interconnecting the mo- 
bile exchanges 211 and 212, and an application execu- 
tion environment 230 which provides added- value serv- 
ices to the terminal equipments 201 and 202. 

5 [0058] Operation when, for example, the first terminal 
equipment 201 uses a certain application (for example, 
a number conversion application hereinafter described 
In connection with a second embodiment of the present 
invention) to communicate with the second terminal 

10 equipment 202 Is such as follows. 

[0059] If the mobile exchange 211 receives a call orig- 
ination request from the first terminal equipment 201, 
then it notifies the application execution environment 
230 of the call origination request. The application exe- 

15 cutlon environment 230 performs number conversion of 
a connection destination and issues an instruction to the 
mobile exchange 211 to transfer the call origination re- 
quest to the mobile exchange 212. As a result, the first 
terminal equipment 201 can start communication with 

20 the second terminal equipment 202 through the mobile 
exchange 211 , public network 220 and mobile exchange 
212. 

[0060] In the conventional networi< application execu- 
tion system, the API set is incorporated only in the mo- 

25 bile exchanges 21 1 and 212. 

[0061] Accordingly, execution of the application be- 
tween the first terminal equipment 201 and the second 
terminal equipment 202 must be perfomied through the 
mobile exchanges 211 and 212. 

30 [0062] FIG. 8 shows the network application decen- 
tralized execution system according to the present in- 
vention. Refen-lng to FIG. 8, the network application de- 
centralized execution system according to the present 
invention includes a plurality of terminal equipments 301 

35 and 302. and a public networtc 320 for Interconnecting 
the terminal equipments 301 and 302. 
[0063] Different from the conventional network appli- 
cation execution system, the network application decen- 
tralized execution system according to the present in- 

40 vention does not Include a mobile exchange In which 
the APIs described above are defined, but the APIs de- 
scribed above are defined In each of the terminal equip- 
ments 301 and 302 in advance. In other words, each of 
the terminal equipments 301 and 302 in the networi( ap- 

45 plication decentralized execution system according to 
the present invention has. In addition to functions as a 
tenninal equipment, functions as the mobile exchanges 
211 and 212 in the conventional networi< application ex- 
ecution system. 

50 [0064] Therefore, for example, if an application is 
downloaded from an application sen/er into the terminal 
equipments 301 and 302, then each of the terminal 
equipments 301 and 302 can execute the application 
directly between the terminal equipments 301 and 302 

55 without Intervention of a mobile exchange as is used in 
the conventional networtc application execution system. 
[0065] Therefore, when compared with the conven- 
tional networic application execution system, the net- 
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work application decentralized execution system of the 
present invention can eliminate a mobile exchange itself 
and can therefore achieve simplification In system struc- 
ture. 

[00661 Referring now to FIG . 1 , there Is shown a net- 5 
work application decentralized execution system to 
which the present Invention Is applied. The network ap- 
plteation decentralized execution system of the present 
embodiment uses the event collection type API. state 
collection type API . connection destination control type io 
API. user Interaction type API, database accessing type 
API, process calling type API and process ending type 
API. 

[0067] It is to be noted that, In the following descrip- 
tion, the network application decentralized execution is 
system of the present embodiment uses an automatic 
call back sen/ice application as an example of a network 
application. The automatic call back service signifies a 
service which is started up when a party of a call desti- 
nation is busy and re-originates a telephone call auto- 
matically using it as a trigger that the telephone conver- 
sion of the party of the call destination comes to an end. 
[0068] The network application decentralized execu- 
tion system shown In FIG. 1 generally denoted by 10 
and Includes a network application server 100. a first 
terminal equipment 110 and a second terminal equip- 
ment 120. 

[0069] The network application sen/er 100 Includes 
an application storage section 101, a subscriber infor- 
mation storage section 102, a subscriber/application In- 
formation management section 103 and a message 
transmission/reception section 104. 
[0070] The application storage section 101 stores a 
service application (application execution script). The 
application execution script stored In the application 
storage section 101 has originally been developed for a 
concentrated switched network. 
[0071] The subscriber Information storage section 
102 stores con^esponding relationships between sub- 
scribers ' and applications used by the individual sub- 
scribers. 

[0072] The subscriberMpplication Information man- 
agement section 103 manages the application storage 
section 101 and the subscriber information storage sec- 
tion 102. 

[0073] For example, the subscriber/application infor- 
mation management section 103 performs licensing 
management In order to allow a network application for 
carrying out a service requested by a subscriber to be 
downloaded Into a terminal equipment of the subscriber 
in response to the request from the subscriber. 
[0074] The message transmission/reception section 
104 performs exchange of data such as a message with 
the first and second terminal equipments 110 and 120. 
[0075] The first terminal equipment 110 Includes an 
Inputting apparatus 111. an outputting apparatus 112, 
an application control section 113, a state variation de- 
tection section 114, a connection state control section 



11 5, a message transmission/reception section 116, an 
application storage section 117 and a call state storage 
section 118. 

[0076] The inputting apparatus 111 may be formed, 
for example, as keys for inputting numerals and other 
symbols. However, for example, if the first tenninal 
equipment 110 includes a liquid crystal display screen 
as the outputting apparatus 112, then the Inputting ap- 
paratus 111 may be formed as a touch panel placed on 
the liquid crystal display screen. Alternatively, the Input- 
ting apparatus 1 1 1 may have, for example, a speech rec- 
ognition function of a speaker so that it allows direct in- 
putting of speech of a speaker. 
[0077] The outputting apparatus 1 1 2 may Include, for 
example, a liquid crystal display screen for displaying 
characters and symbols. The outputting apparatus 112 
may further include a speaker for outputting a voice 
message. 

[0078] The application control section 113 performs 
execution of a networic application and management of 
the application storage section 117. 
[0079] The state variation detection section 114 su- 
pervises an event designated by the network application 
and notifies the application control section 11 3 of occur- 
rence of the event. The event occurs, for example, when 
connection of a call is completed, when the connection 
comes to an end, or when the position of a terminal 
equipment changes. 

[0080] The connection state control section 115 per- 
fomis management of the call state storage section 1 1 8, 
a transition process of a call state, a message prepara- 
tion process involved in the transition process of a call 
state and other necessary processes. Further, if a con- 
nection state varies, then the connection state control 
section 115 notifies the state variation detection section 
114 of the variation. 

[0081] The message transmission/reception section 
116 performs exchange of data such as a message with 
another terminal equipment and the networic application 
server 100. 

[0082] The application storage section 117 stores an 
application execution script downloaded from the net- 
woric application server 100. 
[0083] The call state storage section 118 stores call 
states of the terminal equipment itself and the opposite 
terminal equipment. 

[0084] The application control section 113 controls 
not only the application storage section 117 but also the 
inputting apparatus 111, outputting apparatus 112, state 
variation detection section 114, connection state control 
section 115 and message transmlssion/lreceptlon sec- 
tion 116. 

[0085] The application control section 1 1 3 includes an 
API set including the following APIs: 

1 . Event collection type API 

2. State collection type API 

3. Connection destination control type API 
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4. User interaction type API 

5. Database accessing type API 

6. Process calling type API 

7. Process ending type API 

5 

[0086] The application control section 113 uses the 
API set to control the inputting apparatus 111, outputting 
apparatus 112, state variation detection section 114, 
connection state control section 115 and message 
transmission/reception section 116, The API set was io 
originally developed so as to k>e used for development 
of network applications for a concentrated exchange. 
According to the present emtxjdiment, however, the API 
set can be applied also to a decentralized switching net- 
work wherein functioning modules are decentralized (in ^ ^ 
the present embodiment, management of a call state is 
perfonned individually by the Individual terminal equip- 
ments 110 and 120). 

[0087] The second terminal equipment 120 includes 
an inputting apparatus 121, an outputting apparatus- 20 
122, an application control section 123, a state variation 
detection section 1 24, a connection state control section 
125, a message transmission/reception section 126, an 
application storage section 1 27 and a call state storage 
section 128. 

[0088] The inputting apparatus 1 21 , outputting appa- 
ratus 122, application control section 123, state varia- 
tion detection section 124, connection state control sec- 
tion 125, message transmission/reception section 126, 
application storage section 127 and call state storage 
section 128 have same configurations and functions as 
those of the inputting apparatus 111, outputting appara- 
tus 112, application control section 113, state variation 
detection section 114. connection state control section 
115, message transmlsslon/ireceptlon section 116, ap- 
plication storage section 117 and call state storage sec- 
tion 11 8 of the first terminal equipment 110, respectively. 
[0089] It is assumed that, in the present embodiment, 
the first terminal equipment 1 1 0 and the second terminal 
equipment 120 use an expanded protocol of the SIP 
(Session Initiation Protocol) as a signaling protocol for 
generation, modification or interruption of a call between 
terminals. The specifications of the SIP are recited in 
the RFC2543 used by the IETF (Internet Engineering 
Task Force). In the present embodiment, however, for 
simplified description, some message necessary for 
protocol operation is sometimes omitted. 
[0090] FIG. 2 illustrates operation of the networi< ap- 
plication decentralized execution system 10 shown in 
FIG. 1 . In the following, operation of the networic appli- 
cation decentralized execution system 10 Is described 
with reference to FIG. 2. 

[0091] If a user of the first terminal equipment 110 op- 
erates the inputting apparatus 1 1 1 to switch on the pow- 
er supply to the first terminal equipment 110 (step SI), 
then the application control section 113 of the first ter- 
minal equipment 110 uses it as a trigger to start up an 
application for selection of available services. 



[0092] The application uses the process calling type 
API to acquire a list of services which can be used by 
each user who uses a terminal equipment from the net- 
wort( application server 100 in the following manner. 
[0093] First, when the process calling type API Is 
called, the application control section 1 1 3 of the first ter- 
minal equipment 110 transmits subscriber identification 
infonnation of the user of the first terminal equipment 
110 to the network application sender 100 (step 82). 
[0094] The network application server 100 receives 
the subscriber identification infonnation, and prepares 
a list of services which can be used by the user of the 
first terminal equipment 110 based on the subscriber 
identification information and transmits the list to the first 
terminal equipment 110 (step S3). 
[0095] The first terminal equipment 110 displays the 
received sen/ice list, for example, on the display screen 
of the outputting apparatus 112 (step S4). 
[0096] The user of the first terminal equipment 1 1 0 will 
select a sen/ice to be used from among the sen^ices dis- 
played on the display screen of the outputting apparatus 
112 and designate the service through the inputting ap- 
paratus 111 (stepS5). 

[0097] In response to the designation of the service, 
the application control section 113 issues a request for 
downloading of a network application to be used for ex- 
ecution of the service selected by the user to the network 
application sen/er 100 (step S6). 
[0098] Then, the first terminal equipment 110 down- 
loads the pertaining networic application from the net- 
woric application server 100 (step S7). 
[0099] Here, the requesting for downloading of a net- 
work application to the networic application server 100 
(step S6) and the downloading of the network applica- 
tion from the network application sen/er 100 (step S7) 
are realized by the application execution script using the 
database accessing type API. 
[0100] The network application downloaded from the 
networic application server 1 00 is sent to the application 
control section 113 through the message transmission/ 
reception section 116. 

[0101] The application control section 113 sets a first 
trigger for stating up the received network application to 
the state variation detection section 114 (step SB). 
[0102] In the present embodiment, the first trigger for 
starting up the network application is set to "that the first 
terminal equipment 110 detects that the other party side 
terminal equipment Is busy*', that is, "that the first termi- 
nal equipment 110 receives a BUSY message from the 
other party side terminal equipment". 
[0103] The setting of the first trigger is performed to 
the state variation detection section 114 by the applica- 
tion control section 113 using the event collection type 
API. 

[0104] Further, since detection of an event is per- 
formed by the connection state control section 115. the 
state variation detection section 114 issues an instruc- 
tion to the connection state control section 115 to notify 
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the state variation detection section 114 of occurrence 
of the event when the event occurs. 
[01 05] Here, it is assumed that the user of the first ter- 
minal equipment 110 originates a telephone call to the 
second terminal equipment 120 (step SIC). 
[0106] First, if the user inputs a telephone number of 
a terminal equipment of the other party through the in- 
putting apparatus 111. then the application control sec- 
tion 113 issues a connection request to the connection 
state control section 115 (step S11). 
[01 07] In response to the connection request, the con- 
nection state control section 115 transmits an INVITE 
message to the second terminal equipment 1 20 through 
the message transmission/k^eception section 116 (step 
SI 2), 

[0108] Here, it is assumed that the second terminal 
equipment 120 is in a state connected to a third terminal 
equipment 130 when the first terminal equipment 110 
issues a telephone call to the second terminal equip- 
ment 120 (steps A1 , A2 and A3). 
[0109] Therefore, the second terminal equipment 120 
returns a BUSY message in response to the INVITE 
message originated from the first terminal equipment 
110 (step S13). 

[0110] When the first terminal equipment 110 re- 
ceives the BUSY message from the second terminal 
equipment 120, the connection state control section 115 
notifies the state variation detection section 114 in ac- 
cordance with the Instruction from the state variation de- 
tection section 114 to the connection state control sec- 
tion 115 set in step S9 that the designated event has 
occurred (step S 14). 

[Oil 1 1 In response to the notification, the state varia- 
tion detection section 1 1 4 fires the first trigger set in step 
S8. As a result, the automatic call back service applica- 
tion is started up. 

[0112] At this time, a notification of the fact that the 
first trigger has been fired is sent from the state variation 
detection section 114 to the application control section 
113 using the event collection type API (step S15). 
[01 13] Thereafter, the application control section 1 1 3 
issues an inquiry whether or not the automatic call back 
service may be executed to the user of the first terminal 
equipment 110 through the outputting apparatus 112 be- 
fore It starts the automatic call back service (step SI 6). 
[0114] If the user of the first temninal equipment 110 
consents with the inquiry (step S17). then the applica- 
tion control section 113 of the first tenninal equipment 
110 sets a second trigger necessary to start up a next 
operation (step SI 8). 

[0115] Here, the inquiry of whether or not the auto- 
matic call back service may be executed to the user of 
the first terminal equipment 110 (step 816) and the re- 
ception of the consent of the user of the first terminal 
equipment 110 to the Inquiry (step SI 7) are performed 
by the application control section 113 using the user in- 
teraction type API. 

[01 16] In the present embodiment, the second trigger 



is set to "that the second terminal equipment 120 is 
placed into a disconnected state". The setting of the sec- 
ond trigger is performed using the state collection type 
API. 

[Oil 7] In order to detect a state transition of the sec- 
ond terminal equipment 120 which is located remotely, 
the first terminal equipment 110 transmits to the second 
terminal equipment 120 a message (SUBSCRIBE) 
which designates that, when the second terminal equip- 
ment 120 is placed Into a disconnected state, the sec- 
ond terminal equipment 120 should issue a notification 
of this to the first terminal equipment 110 (step S19). 
[01 18] If the second terminal equipment 1 20 receives 
a BYE message from the third tenninal equipment 130 
(step S20) and changes Its state into a disconnected 
state, then it issues a message (NOTIFY) representing 
that it has been placed into a disconnected state to the 
state variation detection section 11 4 of the first terminal 
equipment 110 in accordance with the message (SUB- 
SCRIBE) designated in step SI 9 (step S21). 
[0119] When the first terminal equipment 110 re- 
ceives the message from the second terminal equip- 
ment 1 20, the second trigger set in step S1 8 is fired (step 
S22). and the automatic call back service application ex- 
ecutes a next instruction. 

[01 20] A notification that the second trigger has been 
fired is sent from the state variation detection section 
11 4 to the application control section 113 using the state 
collection type API. 

[0121] The application control section 113 issues a 
notification that the automatic call back process Is pro- 
ceeding to the user of the first tenninal equipment 110 
through the outputting apparatus 11 2 in accordance with 
the automatic call back service application. 
[0122] Here, the notification that the automatic call 
back process is proceeding Is carried out using the user 
interaction type API. 

[0123] Then, the automatic call back service applica- 
tion Issues an instruction to the connection state control 
section 1 1 5 of the first terminal equipment 1 1 0 to request 
the first terminal equipment 110 to connect Itself to the 
second tenninal equipment 1 20 (step S24). This request 
is earned out using the connection destination control 
type API. 

[0124] In response to the request, the connection 
state control section 115 signals an INVITE message to 
the second terminal equipment 120 through the mes- 
sage transmlssionA'eception section 116 (step S25). 
[0125] If the user of the second terminal equipment 
1 20 responds to the telephone call, then the second ter- 
minal equipment 120 transmits an OK message to the 
first terminal equipment 110 (step S26). 
[0126] When the second terminal equipment 120 re- 
ceives the OK message from the first terminal equip- 
ment 110, both of the first terminal equipment 110 and 
the second tenninal equipment 120 enter a connection 
state (step S27) so that communlcationbetween the first 
terminal equipment 110 and the second terminal equip- 
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ment 120 Is enabled. 

[01271 After the communication becomes enabled, 
the automatic call back service application uses the 
processing ending type API to end the execution state 
of the application execution script and abandon the con- 
trol right to the call In the connected state. 
[0128] FIG. 3 shows a configuration of another net- 
work application decentralized execution system to 
which the present invention is applied. 
[01 291 In the present embodiment, a number conver- 
sion application is used as an example of a networtc ap- 
plication. The number conversion application accesses, 
when a connection request to a connection destination 
address designated in advance is generated, a number 
conversion table to determine a transfer destination ad- 
dress from a connection source address and the con- 
nection destination address and transfers the telephone 
call. Use of the number conversion table makes it pos- 
sible to automatically transfer, for example, only if a tel- 
ephone call is originated to a rotary group number of a 
customer, the telephone call to an extension of the per- 
taining post of the customer. 

[01301 It is assumed that, in the example described 
below, a period of time for which a telephone is connect- 
ed is written into a database to grasp the connect time. 
[01 31] Referring to FIG. 3, the networi< application de- 
centralized execution system 20 of the present embod- 
iment is a modification to but Is different from the net- 
wori( application decentralized execution system 10 of 
the first embodiment in that it additionally includes a da- 
tabase 140. 

[0132] The database 140 is connected to the mes- 
sage transmission/reception section 11 6 of the first ter- 
minal equipment 110 and stores a number conversion 
table prepared in advance therein. Further, the data- 
base 1 40 records a communication period of time of the 
first terminal equipment 110. 

[0133] FIG. 4 illustrates operation of the networi( ap- 
plication decentralized execution system 20 shown in 
FIG. 3. In the following, operation of the network appli- 
cation decentralized execution system 20 according to 
the present embodiment is described with reference to 
FIG. 4. 

[01 34] If a user of the first terminal equipment 1 1 0 is- 
sues a request to the application control section 113 to 
originate a telephone call to a certain address (for ex- 
ample, a rotary group number of a customer) through 
the inputting apparatus 111 (step T1). then the applica- 
tion control section 1 1 3 transm its the request to the con- 
nection state control section 115 (step T2). 
[0135] Here, it is assumed that the networtc applica- 
tion server 1 00 Is registered as a proxy server of the SIP 
(server which mediates SIP message exchange be- 
tween terminals) in the first terminal equipment 110. 
[0136] In response to the requestfrom the application 
control section 113, the connection state control section 
115 transmits an INVITE message to the networtc appli- 
cation sen/er 100 through the message transmission/ 



reception section 116 (step T3). 
[0137] The network application server 100 discrimi- 
nates the pertaining number conversion application 
based on a connection source address and a connec- 

5 tion destination address of the received INVITE mes- 
sage and downloads the number conversion application 
to the first terminal equipment 110 (step T4). 
[0138] In the first terminal equipment 110, the appli- 
cation control section 113 starts up the downloaded ap- 

10 plication and accesses the number conversion table 
stored In the database 140 using the database access- 
ing type API (step T5) to acquire a transfer destination 
number from the database 140 (step T6). 
[01 391 Then, the application control section 1 1 3 sets 

^ 5 a trigger to the state variation detection section 114 us- 
ing the state collection type API so that, when an event 
that a connection is cut occurs, a notification of it may 
be Issued to the application control section 113 (step 
T7). 

20 [01 40] Since this event is one of events which are de- 
tected by the connection state control section 115, the 
state variation detection section 114 sets it to the con- 
nection state control section 115 that, when an event of 
"transition to a state wherein a connection is cut" occurs, 

25 the connection state control section 115 should notify 
the state variation detection section 114 of the occur- 
rence of the event (step T8). 
[01 41 1 Then, the application control section 1 1 3 trans- 
mits a request for connection to the transfer destination 

30 address acquired in step T6 to the connection state con- 
trol section 11 5 using the connection destination control 
type API In accordance with the number conversion ap- 
plication (step T9). 

[01 42] When the connection state control section 1 1 5 
35 receives the connection request, it transmits an INVITE 
message to the second tennlnal equipment 120 of the 
transfer destination (step T10). 
[01 43] When the second tennlnal equipment 1 20 re- 
ceives the connection request from the first terminal 
40 equipment 1 1 0, it transmits an OK message back to the 
first temriinal equipment 110 (step T11). and both of the 
first tenninal equipment 110 and the second terminal 
equipment 120 enter a connection state (step T12). 
Consequently, communication between the first termi- 
45 nal equipment 1 10 and the second terminal equipment 
120 is enabled. 

[0144] If the second terminal equipment 120 deter- 
mines to cut the connection, then it issues a BYE mes- 
sage to the connection state control section 115 of the 

50 first terminal equipment 110 (step T13). 

[01 45] When the connection state control section 1 1 5 
of the first terminal equipment 110 receives the cut of 
the connection, it transmits an OK message back to the 
second tennlnal equipment 120 (step T14). 

55 [01 46] Consequently, since the event of the "transition 
to a state wherein a connection is cut" designated in step 
T8 has occunred. the connection state control section 
115 issues a notification of occunrence of the event to 
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the state variation detection section 114 (step T15). 
[01 471 The state variation detection section 1 1 4 fires 
the trigger set In step 17 using the state collection type 
API and Issues a notification of this to the application 
control section 113 (step T16). 
[0148] The application control section 113 registers 
connect time to the transfer destination into the data- 
base 140 using the database accessing type API (step 
T17). 

[0149] In the second embodiment described above, 
the first terminal equipment 110 writes connect time into 
the database 140. However, it is othenA^ise possible to 
connect the message transmission/reception section 
126 of the second terminal equipment 120 to the data- 
base 140 so that writing of connect time Into the data- 
base 140 is performed by the second terminal equip- 
ment 120 as described below as a modification to the 
second embodiment of the present invention. 
[0150] FIG. 5 illustrates operation of the network ap- 
plication decentralized execution system according to 
the modification to the second embodiment. 
[0151] Though not shown in the accompanying draw- 
ings, in the network application decentralized execution 
system according to the modification to the second em- 
bodiment, the database 140 Is connected to the mes- 
sage transmissionA'eceptlon section 126 of the second 
terminal equipment 120 while it is not connected to the 
message transmission/reception section 1 1 6 of the first 
terminal equipment 110, different from the second em- 
bodiment. 

[0152] The network application decentralized execu- 
tion system perfomis processing in steps T1 to T12 of 
FIG. 5 quite similar to that in steps T1 to T12 of FIG. 4 
described hereinabove. Thus, overlapping description 
of the common processing is omitted herein to avoid re- 
dundancy. 

[0153] The operation of the networi< application de- 
centralized execution system of the modification to the 
second embodiment is different from the operation of 
the second embodiment described above In that, after 
the network application server 100 receives an INVITE 
message from the first tenninal equipment 110 in step 
T3. the application is pushed also to the second tenninal 
equipment 120 (step U1). 

[0154] After the first terminal equipment 110 deter- 
mines that the connection should be cut, the connection 
state control section 115 of the first terminal equipment 
110 issues a BYE message to the second terminal 
equipment 120 (step U2). 

[0155] When the second tenninal equipment 120 re- 
ceives the cut of the connection, it transmits an OK mes- 
sage back to the connection state control section 11 5 of 
the first terminal equipment 110 (step U3). 
[01 56] The application downloaded to the second ter- 
minal equipment 120 In step U1 writes connect time into 
the database 140 using transition of the connection 
state to a cut state as a trigger (step U4). 
[0157] White, in the modification to the second em- 



bodiment, the database 140 is connected only to the 
message transmission/l-eception section 1 26 of the sec- 
ond terminal equipment 120 but is not connected to the 
message transmission/reception section 116, it is oth- 

5 erwise possible to connect the database 1 40 to both of 
the message transmissionA-eception section 126 of the 
second terminal equipment 120 and the message trans- 
mission/reception section 116 of the first terminal equip- 
ment 1 1 0 so that both of the first terminal equipment 1 1 0 

10 and the second temninal equipment 120 can write con- 
nect time into the database 140. 
[0158] In the following, a network application decen- 
tralized execution system according to a second modi- 
fication to the second embodiment described above is 

15 described. 

[01 59] In the present modification, a prepaid applica- 
tion is used as an example of a network application. The 
prepaid application allows communication for a period 
of time con-esponding to an amount of money paid in 

20 advance by a source of connection or a destination of 
connection. The remaining connectable time is stored 
in the database. 

[0160] In the second modification described t>elow. a 
terminal equipment of the destination of connection ac- 

25 cesses the database to acquire connectable time of the 
source of connection and notifies, before the remaining 
time is used up, the source of connection that the re- 
maining time is little, if the connectable time decreases 
to zero, then the terminal equipment of the destination 

30 of connection cuts the connection. Further, the tenninal 
equipment of the destination of connection writes time 
of the connection Into the database after the connection 
is cut. 

[0161] FIG. 6 illustrates operation of the networic ap- 
35 plication decentralized execution system according to 
the second modification to the second embodiment. 
[01 62] The network application decentralized execu- 
tion system of the present modification has a structure 
same as the networic application decentralized execu- 
te tion system of the first modification to the second em- 
bodiment described above. It Is to be noted that the da- 
tabase 1 40 In the present embodiment has connectable 
time stored in advance therein for each terminal equip- 
ment and further records service time after a connection 
45 is cut. 

[0163] In the following, operation of the network ap- 
plication decentralized execution system of the present 
modification is described with reference to FIG. 6. 
[01 64] It is assumed that, in the present modification. 
50 the networic application server 1 00 is registered as a re- 
direct server of the SIP (a server which Issues a notifi- 
cation of a transfer destination to a tenninal equipment 
of a source of connection) in the first tenninal equipment 
110. 

55 [0165] The first terminal equipment 110 issues an IN- 
VITE message in order to establish a connection to the 
second terminal equipment 120. Since the network ap- 
plication sender 100 Is registered as a proxy server In 
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the first terminal equipment 110, the INVITE message 
comes to the network application sen/er 100 (step V1). 
[0166] The network application server 100 discrimi- 
nates the pertaining prepaid application based on a con- 
nection source address and a connection destination 
address of the received INVITE message, and pushes 
the prepaid application to the application control section 
123 of the second terminal equipment 120 (step V2). 
[01 67] The application control section 1 23 sets a first 
trigger to the application storage section 127 using the 
state collection type API so that the state variation de- 
tection section 124 may issue a notification when it re- 
ceives a connection request from the first terminal 
equipment 110 (step V3). 

[01 68] Since this event that "a connection request Is 
received from the first terminal equipment 110" is an 
event which is detected by the connection state control 
section 125. the state variation detection section 124 
sets It to the connection state control section 125 that 
the connection state control section 1 25 should issue a 
first event notification (step V4). 
[01 69] The network application sen/er 1 00 transmits, 
after it pushes the prepaid application to the second ter- 
minal equipment 120 in step V2. to the first terminal 
equipment 110. a message (Moved Temporarily) for no- 
tification of a connection destination address of the sec- 
ond terminal equipment 1 20 which is a transfer destina- 
tion (step V5). 

[0170] Then, the first temilnal equipment 110 trans- 
mits a connection request message (INVITE) to the sec- 
ond terminal equipment 120 (step V6). 
[0171] When the second terminal equipment 120 re- 
ceives the connection request message (INVITE), the 
connection state control section 125 thereof Issues a 
first event notification to the state variation detection 
section 124 (step V7). 

[01 72] When the state variation detection section 1 24 
receives the first event notification, it fires the first trigger 
using the state collection type API and Issues to the ap- 
plication control section 123 a notification that the first 
trigger has been fired (step V8). 
[0173] Then, the application control section 123 Is- 
sues an inquiry for connectable time to the database 1 40 
based on the address of the first terminal equipment 1 1 0 
included In the INVITE message received from the first 
terminal equipment 110 (step V9). The database ac- 
cessing type API is used for the inquiry. 
[0174] The database 140 transmits connectable time 
obtained by a search to the second terminal equipment 
120 (step V10). 

[01 75] Thereafter, the application control section 1 23 
of the second terminal equipment 120 sets it to the state 
variation detection section 124 that, when a connection 
is cut, a second trigger for notification of the cutting of a 
connection should be sent to the application control sec- 
tion 123 (step VII). 

[0176] Since the event that a connection Is cut Is an 
event detected by the connection state control section 



125, the state variation detection section 124 performs 
necessary setting to the connection state control section 
1 25 so that, when this event occurs, an event notification 
for notification of the occurrence of the event may be 

5 sent from the connection state control section 1 25 to the 
state variation detection section 124 (step V12). 
[0177] Thereafter, the application control section 123 
issues a request for connection to the connection state 
control section 125 using the connection destination 

10 control type API In order to establish a connection to the 
first terminal equipment 110 (step V13). 
[01 78] When the connection state control section 1 25 
receives the connection request, it transmits an OK 
message to the first terminal equipment 1 1 0 through the 

15 message transmission/reception section 126 (step 
V14). 

[0179] Consequently, the first and second terminal 
equipments 110 and 120 enter a connection state 
wherein they can communicate with each other (step 
20 VI 5). 

[0180] Then, the application control section 123 de- 
temiines, based on the connectable time acquired from 
the database 140, a point of time at which, when the 
remaining time becomes little (for example, 30 sec- 

25 onds). a notification of this should be Issued to the first 
terminal equipment 1 1 0, and then sets a third trigger for 
notifying, when the point of time comes, the application 
control section 123 of the fact to the state variation de- 
tection section 124 (step VI 6). 

30 [0181] When the point of time set in step V16 comes, 
the third trigger Is fired (step VI 7), and the application 
control section 123 Issues a request to the connection 
state control section 125 using the user interaction type 
API to issue a notification that the remaining connecta- 

35 ble time is little to the first terminal equipment 1 1 0 (step 
VIS). 

[01 82] The connection state control section 1 25 trans- 
mits a MESSAGE message to the first terminal equip- 
ment 110 through the message transmission/l-eception 

40 section 126 in response to the request (step VI 9). In 
response to the M ESS AG E message, the outputting ap- 
paratus 112 of the first terminal equipment 110 displays 
that the remaining connectable time is little. 
[0183] Further, the application control section 123 

45 sets a fourth trigger to the state variation detection sec- 
tion 124 so that, when the remaining connectable time 
decreases to zero, a notification of this may be sent from 
the state variation detection section 124 to the applica- 
tion control section 1 23 (step V20). 

50 [0184] When the remaining connectable time de- 
creases to zero, the fourth trigger is fired (step V21 ), and 
the application control section 123 Issues a request for 
cutting of a connection to the connection state control 
section 125 using the connection destination controlling 

55 API (step V22). 

[01 85] In response to the connection cutting request, 
the connection state control section 125 transmits a 
BYE message to the first terminal equipment 110 
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through the message transmlssionA'eception section 
126 (stepV23). 

[0186] When the first terminal equipment 110 re- 
ceives the cut of the connection, an OK message Is 
transmitted from the first terminal equipment 110 bacic 5 
to the second terminal equipment 1 20 (step V24). 
[01 87] In response to the transition from the connec- 
tion state to the disconnection state, the second event 
notification set in step VI 2 Is performed from the con- 
nection state control section 125 to the state variation io 
detection section 124 (step V25). 
[01 88] When the state variation detection section 1 24 
receives the second event notification, It fires the sec- 
ond trigger using the state collection type API and issues 
a notification that the second trigger has been fired to is 
the application control section 123 (step V26). 
[0189] Then, the application control section 123 
records connect time between the first terminal equip- 
ment 11 0 and the transfer destination into the database 
1 40 using the database accessing type API (step V27) . 20 
[0190] While prefen-ed embodiments of the present 
Invention have been described using specific terms, 
such description is for illustrative purposes only, and it 
is to be understood that changes and variations may be 
made without departing from the spirit or scope of the 25 
following claims. 

Claims 

30 

1. Anetwork application decentralized execution sys- 
tem which includes a network application server 
(100) and a terminal equipment (110, 120) and al- 
lows application of a network application developed 

for a concentrated switched network to a decentral- 35 
Ized switched network, characterized In that 

said terminal equipment (110, 120) includes 
connection state variation detection means (114, 
124) for detecting a variation of a connection state 
of said terminal equipment (110. 120), connection 40 
state control means (115, 125) for controlling the 
connection state of said terminal equipment (110, 
120). and plug-in means (113, 117. 123. 127) for 
plugging in an application execution script down- 
loaded from said network application server (100). 

2. A network application decentralized execution sys- 
tem as set forth in claim 1 , characterized In that it 
further comprises a database (140), and said plug- 
In means (1 1 3, 1 1 7 . 1 23. 1 27) records time for which so 
the application execution script is executed Into said 
database (140). 

3. Anetwork application decentralized execution sys- 
tem which includes a network application server 55 
(100) and a terminal equipment (110. 120) and al- 
lows application of a network application developed 

for a concentrated switched network to a decentral- 



ized switched network, characterized in that 

said network application sender (1 00) includes 
an application storage section (101) for storing an 
application execution script for a concentrated 
switched network, a subscriber information storage 
section (102) for storing con-esponding relation- 
ships between subscribers and network applica- 
tions used by the subscribers, a subscriber/applica- 
tion Information management section (103) for 
managing said application storage section (101) 
and said subscriber information storage section 
(102), and a data transmission/k-eception section 
(104) for exchanging data with said tenninal equip- 
ment (110, 120), and that 

said terminal equipment (110, 120) Includes 
an application storage section (117, 1 27) for storing 
the application execution script downloaded from 
said network application sender (100). an applica- 
tion control section (113, 123) for executing a net- 
work application and managing said application 
storage section (117. 127), a state variation detec- 
tion section (1 1 4. 1 24) for supervising an event des- 
ignated by the networic application and issuing, if 
the event occurs, a notification of the occurence of 
the event to said application control section (113, 
1 23). a call state storage section (1 1 8, 1 28) for stor- 
ing a call state of said terminal equipment (110,1 20) 
and another terminal equipment (120, 110) of the 
other party of the communication, a connection 
state control section (115, 125) for managing said 
call state storage section (118, 128), and a data 
transmissionA-eception section (116) for exchang- 
ing data with the terminal equipment (120, 110) of 
the other party and said network application server 
(100). 

4. Anetwork application decentralized execution sys- 
tem which includes a network application server 
(100), a temninal equipment (110, 120) and a data- 
base (140) connected to said terminal equipment 
(110.1 20) and allows application of anetwori< appli- 
cation developed for a concentrated switched net- 
work to a decentralized switched network, charac- 
terized in that 

said network application sen/er (100) includes 
an application storage section (101) for storing 
an application execution script for a concentrat- 
ed switched networic, a subscriber information 
storage section (1 02) for storing corresponding 
relationships between subscribers and networic 
applications used by the subscribers, a sub- 
scriber/application information management 
section (103) for managing said application 
storage section (1 01 ) and said subscriber infor- 
mation storage section (102). and a data trans- 
misslon/lreception section (1 04) for exchanging 
data with said terminal equipment (110, 120), 
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that 

said terminal equipment (110, 1 20) includes an 
application storage section (117. 127) for stor- 
ing the application execution script downloaded 
from said network application sen/er (1 00). an 5 
application control section (113. 123) for exe- 
cuting a network application and managing said 
application storage section (117, 127), a state 
variation detection section (11 4, 1 24) for super- 
vising an event designated by the network ap- io 
plication and issuing, if the event occurs, a no- 
tification of the occun-ence of the event to said 
application control section (113, 123), a call 
state storage section (118. 128) for storing a 
call state of said terminal equipment (110. 120) 
and another temilnal equipment (120, 110) of 
the other party of the communication, a connec- 
tion state control section (115, 125) for manag- 
ing said call state storage section (118, 128), 
and a data transmission/reception section (116, 20 
126) for exchanging data with the terminal 
equipment (120. 110) of the other party and 
said network application server (1 00), and that 
said database (140) is connected to said data 
transmission/reception section (116, 126) of 25 
said terminal equipment (110, 120). 

5. A network application decentralized execution sys- 
tem as set forth in claim 3 or 4, characterized in 
that said application control section (113, 123) In- 30 
eludes and uses an application programming inter- 
face for a concentrated switched network to control 
said call state storage section (118, 128) and said 
connection state control section (115, 125). 

35 

6. Anetwork application decentralized execution sys- 
tem as set forth in claim 5. characterized in that 
said application control section (113. 123) has. as 
a function of the application programming interface, 

a function of detecting an event and Issuing a noti- 40 
fication of the occun-ence of the event to the appli- 
cation execution script. 

7. Anetwork application decentralized execution sys- 
tem as set forth in claim 5. characterized in that <5 
said application control section (113. 123) has, as 

a function of the application programming interface, 
a function of causing the application execution 
script to place said terminal equipment (110, 120) 
into a connection state and a communication state, so 

8. Anetwork application decentralized execution sys- 
tem as set forth in claim 5, characterized In that 
said application control section (113, 123) has. as 

a function of the application programming interface, 55 
a function of causing the application execution 
script to control the connection state of said terminal 
equipment (110, 120). 



9. A network application decentralized execution sys- 
tem as set forth in claim 5, characterized in that 
said application control section (113, 123) has, as 
a function of the application programming interface, 
a function of causing the application execution 
script to interact with a user through said terminal 
equipment (110. 120). 

10. A network application decentralized execution sys- 
tem as set forth in claim 5, characterized in that 
said application control section (113, 123) has, as 
a function of the application programming interface, 
a function of causing the application execution 
script to access said network application server 
(100). 

11. A network application decentralized execution sys- 
tem as set forth in claim 5. characterized in that 
said application control section (113, 123) has, as 
a function of the application programming interface, 
a function of causing the application execution 
script to call a process of a concentrated server. 

12. A network application decentralized execution sys- 
tem as set forth in claim 5, characterized in that 
said application control section (113, 123) has, as 
a function of the application programming interface, 
a function of ending an execution state of the appli- 
cation execution script. 

13. A network application decentralized execution sys- 
tem as set forth in claim 4. characterized In that 
said application control section (113, 123) writes a 
period of time within which the application execution 
script is executed into said database (1 40). 

14. A terminal equipment which cooperates with a net- 
work application sen/er (1 00) to form a networi< ap- 
plication decentralized execution system (10; 20) 
which allows application of a network application 
developed for a concentrated switched networic to 
a decentralized switched network, characterized 
in that it comprises: 

connection state variation detection means 
(1 1 4. 1 24) for detecting a variation of a connec- 
tion state of said temninal equipment (1 1 0, 1 20) ; 
connection state control means (115, 125) for 
controlling the connection state of said terminal 
equipment (110, 120); and 
plug-in means (113, 117, 123, 127) for plugging 
In an application execution script downloaded 
from said network application sen/er (100). 

15. A terminal equipment which cooperates with a net- 
work application sender (100) to form a network ap- 
plication decentralized execution system (10; 20) 
which allows application of a network application 
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developed for a concentrated switched network to 
a decentralized switched network, characterized 
In that it comprises: 

an application storage section (117. 127) for 
storing the application execution script down- 
loaded from said network application server 
(100); 

an application control section (11 3. 1 23) for ex- 
ecuting a network application and managing 
said application storage section (117, 127); 
a state variation detection section (1 1 4, 1 24) for 
supen/ising an event designated by the net- 
work application and issuing, if the event oc- 
curs, a notification of the occurence of the 
event to said application control section (113, 
123); 

a call state storage section (118. 128) for stor- 
ing a call state of said temiinal equipment (11 0, 
120) and another temiinal equipment (120, 
110) of the other party of the communication; 
a connection state control section (115,1 25) for 
managing said call state storage section (118, 
128); and 

a data transmisslon/i-eception section (116) for 
exchanging data with the terminal equipment 
(120, 110) of the other party and said network 
application sen/er (100). 

16. A terminal equipment which cooperates with a net- 
work application server (1 00) and a database (1 40) 
to fonn a network application decentralized execu- 
tion system (10; 20) which allows application of a 
network application developed for a concentrated 
switched network to a decentralized switched net- 
work, characterized in that it comprises: 

an application storage section (117, 127) for 
storing the application execution script down- 
loaded from said network application sen/er 
(100); 

an application control section (113, 123) for ex- 
ecuting a networt( application and managing 
said application storage section (117, 127); 
a state variation detection section (1 1 4, 1 24) for 
supen/ising an event designated by the net- 
work application and issuing, if the event oc- 
curs, a notification of the occurrence of the 
event to said application control section (113, 
123); 

a call state storage section (118, 128) for stor- 
ing a call state of said terminal equipment (110, 
120) and another temninal equipment (120, 
110) of the other party of the communication; 
a connection state control section (1 1 5, 1 25) for 
managing said call state storage section (118, 
128); and 

a data transmission/reception section (116, 



126) connected to said database (140) for ex- 
changing data with the terminal equipment 
(120, 110) of the other party and said networtc 
application server (100). 

5 

17. A temninal equipment as set forth in claim 15 or 16, 
characterized in that said application control sec- 
tion (113,1 23) includes and uses an application pro- 
gramming Interface for a concentrated switched 

10 network to control said call state storage section 
(118,1 28) and said connection state control section 
(115, 125). 

18. A terminal equipment as set forth in claim 1 7. char- 
ts acterized In that the application programming in- 
terface has a function of detecting an event and is- 
suing a notification of the occurrence of the event 
to the application execution script. 

20 1 9. A temiinal equipment as set forth in claim 1 7, char- 
acterized in that the application programming in- 
terface has a function of causing the application ex- 
ecution script to place said terminal equipment (110, 
120) Into a connection state and a communication 

25 state. 

20. A terminal equipment as set forth In claim 1 7, char- 
acterized In that the application programming in- 
terface has a function of causing the application ex- 

30 ecutlon script to control the connection state of said 
terminal equipment (110, 120). 

21. A terminal equipment as set forth in claim 17, char- 
acterized In that the application programming in- 

35 terface has a function of causing the application ex- 
ecution script to interact with a user through said 
terminal equipment (110, 120). 

22. A terminal equipment as set forth in claim 1 7, char- 
40 acterized in that the application programming In- 
terface has a function of causing the application ex- 
ecution script to access said network application 
sen/er (100). 

45 23. A terminal equipment as set forth in claim 1 7, char- 
acterized in that the application programming in- 
terface has a function of causing the application ex- 
ecution script to call a process of a concentrated 

sen/er 

50 

24. A terminal equipment as set forth in claim 1 7, char- 
acterized in that the application programming In- 
terface has a function of ending an execution state 
of the application execution script. 

55 

25. A terminal equipment as set forth In claim 1 6, char- 
acterized in that said application control section 
(113, 123) writes a period of time within which the 
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application execution script is executed into said 
database (140). 

26. An execution method of a network application for a 
network application decentralized execution sys- 5 
tern which includes a network application server 
(100) and a terminal equipment (110, 120) and al- 
lows application of a network application developed 

for a concentrated switched network to a decentral- 
ized switched network, characterized in that it io 
comprises: 

a first step of detecting a variation of a connec- 
tion state between said network application 
sender (100) and said terminal equipment (110. 
120); 

a second step of controlling the connection 
state in response to the variation detected by 
the first step; and 

a third step of for plugging in an application ex- 
ecution script downloaded from said networic 
application server (100). 

27. An execution method of a network application as 
set forth in claim 26. characterized in that it further 
comprises a step of recording time for which the ap- 
plication execution script is executed. 

28. An execution method of a network application for a 
network application decentralized execution sys- 
tem which includes a network application server 
(100) and a terminal equipment (110. 120) and al- 
lows application of a network application developed 
for a concentrated switched network to a decentral- 
ized switched network, characterized in that it 
comprises: 

a first step of downloading a network applica- 
tion from said networi< application server (100) 
into said tenninal equipment (110, 120); 
a second step of setting a first trigger for start- 
ing up the received networtc application to said 
terminal equipment (110, 120); 
a third step of starting up the network applica- 
tion when the first trigger Is fired; and 
a fourth step of ending the execution of the net- 
work application when a particular operation Is 
performed. 

29. An execution method of a network application as 
set forth in claim 28. characterized in that It further 
comprises a step of setting a second trigger for 
starting up anext operation when the first trigger is 
fired. 

30. An execution method of a network application as 
set forth in claim 28, characterized in that it further 
comprises a step of setting anN+lth trigger for 



startingup anext operation when an Nth trigger Is 
fired, N being a positive integer greater than 1 . 

31. An execution method of a network application as 
set forth In any one of claims 28 to 30, character- 
ized in that the first step Includes the steps of: 

using, when power supply to said terminal 
equipment (110. 120) Is switched on. the 
switching on of the power supply as a trigger to 
start up a networi( application for allowing se- 
lection from among services which can be used 
by said terminal equipment (110, 120); 
transmitting subscriber Identification infomna- 
tion from said terminal equipment (1 1 0, 1 20) to 
said network application sen/er (100); 
preparing a list of network applications which 
can be used by a user of said terminal equip- 
ment (110, 120) based on the subscriber iden- 
tification information by said networi( applica- 
tion server (1 00) and transmitting the list from 
said network application server to said temnlnat 
equipment (110, 120); 

selecting one of the network applications from 
within the list by the user of sakJ terminal equip- 
ment (110, 120); and 

downloading the selected network application 
from said networi< application server (100) to 
said terminal equipment (1 1 0, 1 20). 

32. An execution method of a network application as 
set forth In any one of claims 28 to 31 , character- 
ized in that it further comprises a step of storing the 
networic application downloaded from said network 
application server (100) into said tenninal equip- 
ment (110,120). 

33. An execution method of a network application as 
set forth in any one of claims 28 to 32. character- 
ized in that It further comprises a step of Issuing, 
when the first trigger is fired, before the networi( ap- 
plication is startedup, an inquiry from said tenninal 
equipment (110, 120) to a user of said terminal 
equipment (110, 120) regarding whether or not the 
networic application may be started up. 

34. An execution method of a network application as 
set forth in claim 29 or 30, characterized in that it 
further comprises a step of issuing, when the first 
trigger is fired, beiore the network application is 
started up. an Inquiry from said tenninal equipment 
(1 1 0, 1 20) to a user of said terminal equipment (1 1 0. 
1 20) regarding whether or not the network applica- 
tion may be started up, and the second trigger or 
the second to N+lth triggers are set only when the 
user consents to starting up of the networi^ applica- 
tion. 



20 



25 



30 



35 



40 



45 



50 



16 



31 



EP 1 235 408 A2 



32 



35. An execution method of a network application as 
set forth In any one of claims 28 to 34, character- 
ized in that It further comprises a step of recording 
time for which the network application is executed. 

36. An operation method for a terminal equipment 
which cooperates with a network application server 
(100) to form a network application decentralized 
execution system (10; 20) which allows application 
of a network application developed for a concentrat- 
ed switched network to a decentralized switched 
network, characterized in that It comprises: 

a first step of detecting a variation of a connec- 
tion state between said temninal equipment 
(110, 120) and saldnetworic application server 
(100); 

a second step of controlling the connection 
state in response to the variation detected by 
the first step; and 

a third step of plugging In an application execu- 
tion script downloaded from said network appli- 
cation server (100). 



41. An operation method for a temnlnal equipment as 
set forth in any one of claims 38 to 40, character- 
ized in that the first step Includes the steps execut- 
edby said terminal equipment (110. 120) of: 

using, when power supply to said terminal 
equipment (110, 120) Is switched on, the 
switching on of the power supply as a trigger to 
start up a networic application for allowing se- 
lection from among services which can be used 
by said terminal equipment (110, 120); 
transmitting subscriber Identification Informa- 
tion to said networic application server (100); 
receiving a list of networit applications which 
can be used by a user of said terminal equip- 
ment (110, 120) prepared based on the sub- 
scriber identification infomriation by and trans- 
mitted from said networi< application server 
(100); and 

downloading one of the network applications of 
the list selected by a user of said terminal 
equipment (110, 120) from said network appli- 
cation server (100). 



15 



37. An operation method for a terminal equipment as 
set forth in claim 36, characterized in that it further 
comprises a step of recording time for which the ap- 
plication execution script is executed. 

38. An operation method for a terminal equipment 
which cooperates with a network application server 
(100) to form a network application decentralized 
execution system (10; 20) which allows application 
of a network application developed for a concentrat- 
ed switched networi( to a decentralized switched 
network, characterized In that it comprises: 

a first step of downloading a network applica- 
tion from said networi( application server (100) 
into said temninai equipment (110, 120); 
a second step of setting a first trigger for start- 
ing up the received networic application to said 
terminal equipment (110, 120); and 
a third step of ending the execution of the net- 
work application when a desired operation is 
perfonned. 

39. An operation method for a terminal equipment as 
set forth In claim 38, characterized In that it further 
comprises a step of setting a second trigger for 
starting up a next operation when the first trigger is 
fired. 

40. An operation method for a terminal equipment as 
set forth in claim 38, characterized in that it further 
comprises a step of setting an N-t-lth trigger for 
starting up a next operation when an Nth trigger is 
fired, N being a positive integer greater than 1 . 



25 42. An operation method for a terminal equipment as 
set forth in any one of claims 38 to 41 . character- 
ized In that it further comprises a step of storing the 
networi( application downloaded from said network 
application server (100) Into said tenninal equip- 
30 ment(110. 120). 

43. An operation method for a terminal equipment as 
set forth In any one of claims 38 to 42, character- 
ized in that it further comprises a step of issuing, 
35 when the first trigger is fired, before the networic ap- 
plication is startedup, an Inquiry to a user of said 
terminal equipment (110, 1 20) regarding whether or 
not the network application may be started up. 

40 44. An operation method for a terminal equipment as 
set forth In claim 39 or 40, characterized In that it 

further comprises a step of issuing, when the first 
trigger is fired, before the network application Is 
started up. an inquiry from said terminal equipment 
45 (110,1 20) to a user of said terminal equipment (110. 
1 20) regarding whether or not the networic applica- 
tion may be started up, and the second trigger or 
the second to N+lth triggers are set only when the 
user consents to starting up of the networic applica- 
50 tion. 

45. An operation method for a tenninal equipment as 
set forth in any one of claims 38 to 44, character- 
ized in that it further comprises a step of recording 
55 time for which the networt( application Is executed. 
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